AMENDMENT UNDER 37 C.F.R. § 1.1 14(c) 
U.S. Application No.: 10/686,817 



Attorney Docket No.: Q77855 



AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the 

application: 

LISTING OF CLAIMS: 

1 . (currently amended) A color conversion table generating method wherein a plurality of 

patches outputted from a printing device are subjected to color measuring and a color conversion 
table which defines a correspondence between color component values of various colors used in 
another image device and ink value data corresponding to ink quantities of inks in individual ink 
colors used in the printing device is generated based on a result of the color measuring, the 
method comprising: 

extracting a number of r e f e rence valu e s smaller than a total number of gradations 
in said ink value data with r e sp e ct to each ink color and combining the r e ferenc e value s thereby 
to creat e creating p atch data which specifies said plurality of ink quantities of inks with said ink 
value data p atches ; 

printing said plurality of patches after p erforming half tone processing where fee 
said patch data is input and transformed into half tone image data which indicates a presence or 
absence of ink dots to print said plurality of patches ; and 

generating said color conversion table based on color measuring data obtained by 
subjecting said plurality of printed patch e s to said color measurin g of said plurality of printed 
patches , 

wherein 
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said patch data are so defined as to increase the number of patches in a low- 
lightness range than the number of patches in a high-lightness range by a first gamma correction 
process so that interpolation can be carried out with high accuracy in the low-lightness ranget he 
colors in said patch data ar e colors obtained by extracting a numb e r of reference values before 
correction smaller than the total numb e r of gradations in predet e rmined gradation values before 
correction, from the gradation values before correction, with respect to each ink color and 
combining the reference values before correction, carrying out correction for interpolation 
accuracy e nhancement to increase the r e f e renc e values befor e correction, and ther e by bringing 
the magnitude of values after th e correction and th e ink quantity into substantially linear 
correspondence with e ach other ; 
wh e rein 

said ink value data is defined so that a gradation valu e which is an integral value 
existing in a predetermined range of value and corresponds to a higher lightness range will be 
reduc e d in an ink recording rate corresponding to a unit variation in that gradation valu e as 
compared with gradation values corresponding to a low^ e r lightness range as to decrease an ink 
quantity change rate in the high-lightness range than in the low-lightness range by a second 
gamma correction process so that resolution in the high-lightness range can be more enhanced 
than in the low-lightness range ; 
and wherein 

in-said half tone processing, which represents gradations by a count of dots recorded per 
unit area, adjusts the count of dots, while taking into account a fractional portion, when an 
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inverse gamma correction is applied to said ink value data, the inverse gamma correction 
corresponding to the second gamma correction gradations ar e r e pres e nted by adjusting a count 
of dots recorded p e r unit area and on e step variation in gradation results in a largo number of 
steps in dot variation, thus subtle variation which is substantially e quivalent to a fractional 
portion is represented, and ink quantities corr e sponding to the reference values in said patch data 
are interpreted according to a d e finition of the gradation values, while ke e ping the subtle 
variation which is substantially equivalent to th e fractional portion, to generate said halftone 
image data . 

2. (previously presented) The color conversion table generating method according to 
Claim 1 , wherein said ink value data is defined by allocating the total number of gradations to 
part of the range of values of said ink recording rate. 

Claims 3-6 (canceled). 

7. (currently amended) A print controller which refers to a color conversion table 
generated by the method in claim 1 which defin e s a correspondence between ink value data 
which specifies ink quantities of inks in individual colors used in a printing device and color 
component values of various colors used in anoth e r image device , and creates print data which 
indicates output images on the printing device from image data which indicates display images 
on the image device and causes a print operation to be performed , the controller comprising: 
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an image data acquiring unit that acquires imag e data where a color at each pixel 

in a matrix pattern is rendered with gradations with respect to imag e s on said anoth e r image 
device; 

a color converting unit which extracts gradation values where an ink quantity and 

a magnitude of gradation values are in substantially linear corr e spond e nce with e ach other with 
resp e ct to each ink color and combin e s th e gradation values to cr e ate first gradation value data, 
subjects the first gradation value data to correction for r e solution enhancem e nt with a higher rat e 
of incr e ase appli e d to a gradation valu e corresponding to a high lightn e ss range than to gradation 
values corresponding to a low r lightness range to obtain said ink value data, subj e cts the ink value 
data to half tone processing, taking into account deviations equival e nt to fractional portions 
obtained when correction inverse to said correction for r e solution e nhancement is carried out, 
and p e rforms the print op e ration; 

a color conversion table generating unit that g e n e rat e s a color conversion table wher e 
said ink value data and the color component values of various colors us e d in said another imag e 
d e vic e are in correspondence with each oth e r based on color measuring data obtained by 
subjecting th e result of the print operation to color measuring, said first gradation value data 
being extracted beforehand so that colors in th e low - lightness range will be larger in number than 
colors in the high lightn e ss range so as to compensate the resolution wfaich is relatively d e graded 
in the low lightness range by said correction for resolution enhancement by interpolation 
accuracy, and said color conv e rting unit refers to the thus generated color conversion table to 
color conv e rt said image data into corr e sponding ink valu e data; 
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a half tone processing unit for interpreting ink quantiti e s indicat e d by the ink 

value data from the color converted ink value data and transforming the ink quantities into 
ps e udo half tone data where gradations are represented by a recording density of ink droplets 
recorded on a printing medium, wherein in said half ton e processing, gradations are r e presented 
by adjusting a count of dots recorded per unit area, and one - st e p variation in gradation results in 
a larg e number of steps in dot variation, thus subtle variation which is substantially equivalent to 
a fractional portion is represent e d; 

a print data creating unit which creates print data for driving and causing the 

printing device to discharge ink droplets according to the recording density specified by said 
ps e udo half tone data with resp e ct to each pix e l; and 

a print data outputting unit that outputs th e print data to the printing device . 

8. (currently amended) A color conversion table generator which generates a color 
conversion table according to the method defined in claim 1 which defines a correspondenc e 
betw e en ink value data which specifies ink quantities of inks in individual colors used in a 
printing devic e and color compon e nt values of various colors used in anoth e r image d e vice, the 
g e n e rator comprising: 

a first gradation value data acquiring unit that acquir e s first gradation value data 

obtained by extracting gradation values wh e re an ink quantity and a magnitude of gradation 
values ar e in substantially linear corr e spondence with each oth e r with resp e ct to each ink color 
and combining the gradation values; 
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an ink value data acquiring unit that subjects the first gradation value data to 

correction for resolution enhanc e ment with a higher rate of increase applied to a gradation value 
corresponding to a high lightness range than to gradation values corresponding to a low lightn e ss 
range, to acquire a result of the corr e ction as said ink value data; 

a print operation performing unit that performs half tone processing, wherein in 

said half tone proc e ssing, gradations are repres e nted by adjusting a count of dots recorded per 
unit area, and one st e p variation in gradation results in a large number of steps in dot variation, 
thus subtle variation which is substantially equivalent to a fractional portion is represented, said 
print operation performing unit taking into account deviations equivalent to fractional portions 
obtained wh e n th e ink valu e data is subject e d to correction inv e rse to said corr e ction for 
resolution enhancement to p e rform a print operation; 

a print result color measuring unit that subj e cts the result of the print operation to 

color measuring; and 

a color conversion tabl e g e nerating unit that generates a color conversion table 

where said ink value data and the color component valu e s of various colors used in said anoth e r 
imago devic e ar e in correspond e nce with e ach other based on color measuring data obtained by 
subjecting a r e sult of the print operation to color m e asuring, 

v V 11V1 Vill 

said first gradation value data is extract e d b e for e hand so that colors in the low 

lightness range will be larger in number than colors in th e high lightness range so as to 
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compensate the resolution which is relatively degraded in the low lightness range by said 
correction for resolution enhancement by interpolation accuracy . 

9. (currently amended) A computer-readable medium with a color conversion table 
generating program recorded thereon to have a computer carry out a method for generating a 
color conversion table according to the method defined in claim 1 which defines a 
corr e spond e nce between ink value data which specifies ink quantities of inks in individual colors 
us e d in a printing device and color component values of various colors used in anoth e r image 
device, th e method comprising: 

acquiring first gradation valu e data obtain e d by extracting gradation values wh e re 

an ink quantity and a magnitude of th e gradation values are in substantially lin e ar 
correspondence with each oth e r with respect to each ink color and combining the gradation 
values; 

subj e cting the first gradation value data to correction for r e solution enhancement 

with a higher rat e of increase applied to a gradation valu e corresponding to a high - lightn e ss 
rang e than to gradation values corr e sponding to a low lightness rang e and acquiring a result of 
th e correction as said ink value data; 

performing half tone proc e ssing, wh e rein in said half tone proc e ssing, gradations 

are represented by adjusting a count of dots r e cord e d per unit area , and one st e p variation in 
gradation results in a large number of steps in dot variation, thus subtle variation which is 
substantially e quivalent to a fractional portion is represented, said half tone processing taking 
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into account deviations equivalent to fractional portions obtained when the ink value data is 
subjected to correction inverse to said correction for resolution e nhancement, and performing a 
print operation; 

subjecting the r e sult of th e print op e ration to color measuring; and 

generating a color conversion table where said ink value data and the color 

component values of various colors used in said anoth e r image d e vice arc in correspondence 
with each other based on color measuring data obtained by subj e cting a result of th e print 
operation to color measuring; wherein 

said first gradation valu e data is e xtract e d beforehand so that colors in the low 

lightness range will be larger in numb e r than colors in th e high lightn e ss range so as to 
compensate the resolution which is relatively degraded in the low lightness range by said 
corr e ction for resolution enhanc e ment by interpolation accuracy . 

Claim 10 (canceled). 

1 1 . (currently amended) A correspondence definition data creating generating method 
wherein a plurality of patches outputted from a printing device are subjected to color measuring, 
and ^.correspondence definition data which defines a correspondence between color component 
values of various colors used in another image device and gradation values corresponding to ink 
quantities of inks in individual colors used in the printing device is created based on a result of 
the color measuring, the method comprising: 
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creating patch data which specifies said plurality of ink quantities of inks with 
said gradation values e xtracting a numb e r of refer e nce valu e s smaller than the total number of 
gradations in gradation values corresponding to said ink quantiti e s with respect to e ach ink color 
and combining the reference values thereby to create patch data which specifies said plurality of 
patches ; 

printing said plurality of patches after performing half tone processing where the 
said patch data is input and transformed into half tone image data which indicates a presence or 
absence of ink dots to print said plurality of patch e s ; and 

generating creating said correspondence definition data based on color measuring 
data obtained by subjecting said color measuring of said plurality of printed patches to color 
m e asuring , 

wherein 

gradation values corr e sponding to said ink quantities ar e so defined that a 
gradation value which is an integral value existing in a predetermined range of valu e s and 
corr e sponds to a high lightness range will be reduc e d in an ink recording rate corresponding to a 
unit variation in that gradation value as compar e d with gradation values corresponding to a low - 
lightness rang e said patch data are so defined as to increase a number of patches in a low- 
lightness range than a number of patches in a high-lightness range by a first gamma correction 
process so that interpolation can be carried out with high accuracy in the low-lightness range : 
and wherein 
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in said half tone processing, gradations ar e represented by adjusting a count of 
dots r e cord e d per unit area, and one step variation in gradation results in a larg e number of steps 
in dot variation, thus subtle variation which is substantially equivalent to a fractional portion is 
repres e nted, and ink quantities corresponding to reference valu e s in said patch data are 
interpret e d according to a definition of the gradation values, whil e ke e ping the subtle variation 
which is substantially e quivalent to the fractional portion, to generate said half tone imag e 
data said gradation values are so defined as to decrease an ink quantity change rate in the high- 
lightness range than in the low-lightness range by a second gamma correction process, so that 
resolution in the high-lightness range can be more enhanced than in the low-lightness range, and 

said half tone processing, which represents gradations by a count of dots recorded 
per unit area, adjusts the count of dots, while taking into account a fractional portion, when an 
inverse gamma correction is applied to said gradation values, the inverse gamma correction 
corresponding to the second gamma correction . 

12. (currently amended) The correspondence definition data creating method according to 
Claim 11, wherein said gradation values corresponding to ink quantities are defined by allocating 
a- the total number of gradations to part of the range of value of ink recording rate. 

Claims 13-17 (canceled). 
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18. (currently amended) A print controller which refers to a correspondence definition 
data created by the method of claim 1 1 a which defines a correspondence between ink value data 
which specifies ink quantities of inks in individual colors used in a printing device and color 
component values of various colors used in another image device, and creates print data which 
indicates output images on the printing device from image data which indicates display images 
on the image device and causes a print operation to be performed , the controll e r comprising: 

an image data acquiring unit that acquir e s image data where the color at e ach 

pix e l in a matrix pattern is r e ndered with gradations with respect to images on said another imag e 
d e vice; 

a color converting unit which performs a print operation with a plurality of pieces 

of ink value data which specify said ink quantities of inks in individual colors, obtained by 
corr e cting first gradation value data where an ink quantity and a magnitude of gradation valu e s 
are in substantially linear correspondence with e ach other with a higher rate of incr e ase applied 
to a gradation value corresponding to a high lightness range than to gradation values 
corresponding to a low lightness range; refers to correspond e nce definition data where said ink 
valu e data and color component values of various colors used in said another image d e vic e are in 
correspond e nc e with each other, based on color measuring data obtained by subj e cting a result of 
th e print operation to color m e asuring; and color converts said image data into corr e sponding ink 
value data; 

a half tone processing unit which interprets ink quantities indicated by the ink 

value data from the color conv e rted ink valu e data and transforms the ink quantiti e s into ps e udo 
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halftone data where gradations ar e represented by a r e cording density of ink droplets recorded 
on a printing m e dium, wher e in in said half tone processing, gradations ar e repr e sented by 
adjusting a count of dots record e d per unit ar e a, and one step variation in gradation results in a 
large number of steps in dot variation, thus subtle variation which is substantially equivalent to a 
fractional portion is represented; 

a print data creating unit which creat e s print data for driving and causing the 

printing device to discharge ink dropl e ts according to the recording density specified by said 
pseudo half tone data; and 

a print data outputting unit which outputs the print data to the printing device . 

Claims 19-22 (canceled). 
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